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(57)Abstract 

PURPOSE: To safely, simply and accurately fix the molecular structure in a 
sample by adding a sample to a test site forming the probe bonded to a known 
molecular structure and subsequently applying an electric signal to detect the 
electrical properties thereof. 

CONSTITUTION: The respective test sites 14 formed in a semiconductor wafer 
contain a large number of probes capable of being bonded to a known molecular 
structure (hereinbelow referred to as a target substance) and is surrounded by a 



ring 15. When a sample containing the target substance is injected into the ring 
15, the target substance is bonded to the related probe within the specific site 
and, after a time sufficient to bond is elapsed, the surface of the sample is 
washed to remove the excessive target substance. Next, a detection circuit 1 6 
sends an electronic signal to respective sites 14. The site 14 having the bonded 
target substance is changed in electrical properties and the circuit 16 detects 
this change. Therefore, the bonding of the specific target substance and the 




probe is detectedjn the respective sites 14 within the array 12 and the compsn. 
of the target substance present in the sample can be determined. 
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1 

[#§M»*©«SH] 

[»#JS2 ] swan*. axe**. ^n-en©fx mm 

[it*^3 ] wfiaJraji-sxgi&i. wfnofxuf-f 

a YKm t A*mx&jLmfrhtezct*w$kt-ir*>, it 
*« i ffi«©2rffi. 

[ft*«4 ] ijfsiraitsxg**. ^-n-enotx h-*^-r 

h©*(cin-ta<*^n-^3!is^3nri^^©7"^ 
MM hKKS*flIiL4X!e36>6tt-5Ci*««i-r 
•5. i*3j8S 1 iSiS©^& 

[iB*H5 ] fuisjra^-sxs* 5 . -?-n-en©f-x mm 

MM h«:WI4*j!ipiLSXS*6tt4Ci%««i , r 
M*>I l IBig©^. 

«ftt*«fflrSXg*eS:4Ci*1*a<fr4. «*S 

i ia»©*&. 

3&©fSB©{f 518* hte&ct ^Mit 

5. HMSSl !£«©#&, 

[W*«8] UiB^ttl-r-5XS*s. milBfSHKteWSJI 
MlP^ffltilg^^^SCi^iitS, ft 
^7IB»©^„ 

[it*B9 ] mm&m?zJM&. se>«:, BtiB^ffis 

ftfcJtf nil . b X > - i> -r 

x h -9- w h ©gt£a© Jlifcgj: £ itfST 5 xe *£tf c i * 
<fflk£?Z>> l»*H8fBiE©^ffi. 

[W*9[ 1 0 ] IWB*aMS#*^*.4XiB**. gf^©S(J 
* ©JB«««:fc W5fi ■SXflJtP^ ft 5Ci« 

SiTS, 1 B«t©#&. 

[S*#JH1 1 1 iifilBt&tii-f £X*1#. ffirSBB¥J£©ffl«ESfc 
(Cfc»5fX MM F©»**tfclW*Xg**«fCi 
#8* i T 4 . «*« 1 0 «»©#&. 

mm Kcs-rj(,>r«s%«iae-rsxe*dtfc<«:*# 
at-r*. i tstt©;&ffi. 
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h ; mnmw-^Zr-Z- MM Sfc«>©|5Ii8 ; 

fx^t^ ©nmwsft ^Hli,. £ ©7-p - -ftfim 

[i**"H 1 4 3 buib^'ci-:/© i o$fc«-?-nt(±* s . 

UN AfrFt1££;-?2> tcSblC® < CtifiXZZC tZft 
ft 1 1 h . 1**5! l 3 IB«4©*M. 
io [ I**® 1 5 ] faiB^a - 7"© 1 -ot. fcfct-entLk**, 

« man 3iatt©8t«. 

4. 1**>S1 4iBt8©iia. 

[i»*>i 1 7 ] ilflB^D--/© 1 oSfcBfnWi*5> 
»iife^-r-2)^:dt)«:fl6< Ci#-C&5Ci%#it1- 
l 3IB4g©SS. 
[i**Jg 1 8 ] lulB 1 o*fcB?Wlh07'n-^ 1 
20 JSftT'n-^^iSSCtitSli'rS, 1**>I171B 

*&©*a. 

[1**31 1 9 ] 15137*0-^© 1 oSfclJfnWi^, 

[lt*JI2 0 ] wiB 1 -ogfclfrtin&L±<D~7zi-71fi. 
9IBtg©ilSo 

t»*B2 1] I5IB 1 ■oSfcttfheiiO^d-^. 

30 0fB48©Sa. 

[8»*312 2 ] BUlBf-^ h-^-f l~*5*©cf «:^fiS;§nfc 

^m)IB^xJMcPSL'T^3n/i:3>7 ; >-9--- ; 
tfCi-S^i-r*.. 11*381 3iBifc©gS= 

[W*^2 3] HuiB3>7 :r >-9--*^ j en-en© , ?xju 
©tpKjggssn, ^n-en©^x;Kcitji©sw<bg 

2 21B|g©«g„ 
40 [fl*>S2 4] |5IB3>r : >-9--* 5 -?-n-en i ^x;U© 

t*#»i-r-5. IS*312 3IBiK©^g„ 

[»^os2 5 ] t5iB*iuiiaK*5. fxht-f hvmmm 

fll 3l3tg©^go 

[ 193012 6 ] MIBS^,ft ^ ; l:#x.-?>fcto©1518S*5 l Bf 
3E©jajffiK©il5ffl©{f-^ : £-^^.-2>fc8t)©il!S ; S:^trC i 

50 ^^tHT^fefeWIilSS^^ct^iftSiti-r^, it* 
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mz 6Kifc©38K. 
[11*32 8] BiffB&ttill!§rt*<*6K:, MIB^itHSiTfc 

[IS#a2 9] futE11MfB-^£-^7L-2>[Hl8S#. £rS©S<J 

t T5, "rt^m 1 3 Btt©£K. 
[fi!*B3 0] BufB#>£HlElS§#, mife^S©S'J^<DJli^ 
gMcte^TmriB-rX MM h©#R*J*R-i-*fc&©ia 
K*dttC WUJ8H2 9fBt£©$Sfa. 

MM hCC^kvC;|fttt«^rSfc&0Bire$trC 
t^r^i-rS. M3&91 3IBtS©£lfa. 

[»JJ8B3 2 ] iWEWht^ h*J*3WtaffitC^BS3 
ftSCt^Sfc-hf S, I8*S1 3IB*g©^g. 

[St#3H3 3] m^ajH^tt&eiQ^Sfc&aJISt 
[5|Sg-e&oT. &&<Dm MM b ; fSia^X Mb-f h 

tf-:/; fx MM h ©«SWtt»&tfeHi U fXbt 
[18*313 4] 2 fJIB&ffill&fr<E>©t#fES:#M 

**fc*©OTii&*^ci*«?««fc-rs. st*^3 
3iB«g©*ams§ 0 

B«IB-7'n-^5milB3>-r>-9--SM©r5K:*J 
*nti,^Ci^ii-TS, tt^3 3EBtt©«fRI3 
SS. 

[Iffi3 6 ] wmm l *jJ:u t 02©7'u-. 

KffiT *SC4*fiiitS. 3 5 f Btt©m© 

lelSSo 

[«$S3 7 ] B0fB^ffilHlK*5. *-£SEH©J§&ifc©fI 

^*-en-en©t>fiB-?-x. mm t-wMia^u-Mc^ 

-en-encBufB^x mm h©iusb^u- Kc^fes 
*5ct*«iit5 > ttt*ii 3 5 &m<Dim®m. 

[0 00 1 ] 

[S*±©*iJJ8#if] #*S9iW:. HKtettfl-T^DfcttJK: 

©?f£E£*£iJ-r 4*S4J «fc CRRBKIB-T S. 
[000 2 ] 
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E»n D D©P§^K:*i^-c@*-c^ffl-e*>?,. R«tc. fffllS 
te«fcC«K^©^Hlttj^©^»r«:*j^-CSS-C*2). 
[0 00 3] S/c&it, < ©^ttj&J 

i^^nttfc. DNAfcitfRNAiffiftl&SKfct^T 
B, 2o©7m TUtt^ h^t^Z-te 

10 5^5 7 -f-B^PSfcB 35 S^rffi^-CfTton-So DNA 
SB?iJ^©/cis5K:«, ^©W#£"PT?5iaB8Str 

[0 004] t»*>teSS!*Ht««*>l» < o*©X££{£ 
5„ fiWHtt7aR{cSC»IB»atn4i. s*© 

t> S^cttBHSiitcaGatj&SR*** c & c 4 *K <* fc#> 
tc. J:9t»o*5©^l!S»«**&&<rttfc6fct». 
[ 0 0 0 5 ] $ @EBftS9U4i(Ctta4tt«K«K>7i& 
JltiiCiB. SSie?'J&5E©XfI£<*©«5t 3 tax 

h*HMin$-i**. {b^«¥Jifc*>©-cas#. -en-cfc 
iijn©x^^4-r-5. 7-t ^©SBfctafci&sfc 
3^jttm©=»^b*«Hins-i±*. =j^h«5R»attK: 
se*ft^©ftaiK:«fc-)r«fti-ri^wcBa<. &*f 

[0006] fisci«E©tfedi^rtStt. mrsmc *>&mvnc 
*>jftK©iKffjp*s. wm®mmo®.m\z— sate i mm© 

$IHHKflU£**rUT«,»5. ^raW«?«aS: 1 imiWTCCT 
tfS"{C», 'jEffl©"- F^xrteiO'V^ h -)X7W 

KB, &S^^»3nfcWr«*7^jUAfeJBi*a*5«p 

-?-n-en©^tBJa^TCc^T-5»&tifHg©u^JKc=to 
40 r, »ri*6iats.5, exttt-it 

-©^ « c © ^ ^©^mcci* ^mm^mb<mja^ 

[0007] s*»*otey-fe^*-©>6*fi«JttWfc* 
^^•^©^©/etoceffl^enr^fc,, ffi^cc^x. 

50 ©fefg©ii^^eRlR^*St>?L, CMfflM^?; 
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[0008] &mz&m-? zytmmm^m*^ < o*» 

4„ Cft6©fefR©#rr43?3B*, 23W«©DNA*fc 
i*R N A L/c £ # LT^^^feiifctt 
1 *» D N A KtS^ 0 "C »,> SajROffer -5 t tfc^ . 

m2om<Dma*7frr. c©* a ^©fe»«. ^w^y 

2V -fef—> a ^S^Kfc^r. ^ U *V XUfcD N 
A (S.fc»RNA) ©#&£&ffiT4;fcfe&Cffl^i=>ft 

s. ft^m&mfimz&mEPi®.mnmK.tev 4 x ;i— 
[ooo9] a*«aistifc^?-«:fflt»6n*«*©e 

©cftcAtijitrCit?*. aSS©^cDNA©#^©^l 

ti6©swrott©* -ssastcat-r ■5»»*<s«-r 4 c <t 

£W9W*i£ C4Ci*Ra»{c. «fc *) & < ©^P£Ji 

[ooio]' ®mmm^<D&W8®$i<om*)&Mz. x 
©r*s^. ii»i©xg*£^i-r€). nxt-tt. 

^©fcJs{>.©iM!©^«:«to-CitUwr-5©*Ttt< . 

»K©ie«:j:oTfcittjirr4. 
[ooi i ] §e»ic, iMRoMi6eaRcDffiffli*«asti 

g^s.«-r/c«>, ssie^j©^- $ic«^uja©^iEH 
^sfias-c* -set a.u -c ^ s .. tuft© 
ffiffltt, ii<tA,i*^rtc i#&u< «-enjy±©u— tf- 

[0012] M»cg-5< J/Xr A^agf 4fcsMC 

«, u-if-©ffijiiciiJra©/N- K'? j.T ; &B»Abi ) i< r 

T*4. «»©aitififeStffiS^3llR-r4ia^fctt, 
©MKi jS^J&ifcR^fRf 4§ lJfflh>X f- A*i^ 

[0013] 
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t», jE*«c*ft*j ct^a^i^t?^s<t snr^a. 

[00 14] 

a*#as*tftiH-c*. fle*©aai©wrs^fcJ:DTO 
«-rst©r*s. 

[0015] *#6Hj«:*ji»r». mw&m*&&.<o?~* ... 
hm hicsn^-s^. ^n^©tx ht»--f_h.©*K:tt 

4. •smff^^©r-x mm hfc^A. fx mm 

[0016] *»W»*fie*a«iltlSL-C*H,»3FiJ.^* 
4 l>tt-t©te©fei£&tm^©*g#8H&S ft 4. S 2 

20 mt,c*mi<D&m&mm? 4fc«>© h i/-i>^« 

S4>lfc-c*4. 3 S&fflftlXSftfcfX MM h© 
A^ § & -CJ&glgJ^Ttf 4 ci*TS, JSaaMW3*l 
1 mm 2 <b mai 6 ft 4 „■ *«W»33B^ L 1 2f:|I D N A 
MX 1 *i«D N A»rJt©ia©©#S8K:*5i<>r 1 

O^WH^UTfeO. CftiC^L. JfAfe3R{C«fc43e 

[0017] feiTtcastcbfc^or, 

[0018] *^IB©»* Lt^WJfcJ:^©^* 

30 tt. ii~7, cft6©HicitjiL-cflac^6ft-ri^4®! 
^fcic/a/*©sffi©*ns-r4gi5^=&#M-r4 c <toc «t 

9. S^«fc<S«-r4Ct^-t > *4-C*4^o 
[ 0 0 1 9 ] m 1 B. RN A*S JCO'D N A©^Sie?0ft 
5^CCRIL-r^6ft4. *^©Sf* 
TIBKa^ 4 J: 5 tc . ^qFj« S fc, -ffllS©#.tiJ^Kfr 
©^tUtC fefflt^4Ci355-c#5 0 
[0 02 0] i£Si2?iJft^g 10B, U >y 1 5 K «fc 
^tlSnfcfXHf-f M4071/-/12, ^aj0K 
1 6tecfcCKISiil5]S§l 83&>e>%4. WSU^^ftKte^ 
40 r«, 7l"f 1 2, tfctHHSS 1 6 *j «fc 0^@8S 1 8 
tt. l-o©#fflHsli8«kb-C3eS3ft4. 
[0021] Iftmctet^rtt, fx hlf -f H 4 (fetT 
cci^ffl«:iSHj-r4) «. «Jswa3?jt¥«#ft*fflir>t: 
¥m&?x7y-<Dtp< l cBiix.$n?>. -€-ft^ft©-?-xh 

Jg^-T4C i©-C*4^©-7"o--7*^tf„ tfJ^S 

jhu^^u*^ k. dna, rna. mo 

IS, *fc«ffi(**©£fWfl J PC*») 5 4. RNAfei 
tfD N A£SE?>JftS$!a©t»£K:tt, ^RS^'n-^tt 
50 t'J^f UtfKf^eftS. fXhtH , hl4(Cte 
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[0022] nmmmm^mmmm^t^mmm^ 

MM F 1 4fc«^Wtt«#*jgg, «WWWW*©^ 
^^->^->^* (on-chip) nh^y^vV' (off-chip) 

i3&sr*s 0 Wot, ^ftTKi/^^ior, ^ 

Ml^n/cTl-f 1 2*<D^ft^h,(D7 : ^ h If ^ h i 
[0 0 2 3] BaUKS 1 8 BD N AWffl^J8Be«C«F« 

r^Hisn/csmis (««> ©»s«:*^^hw« 

[0 0 2 4] (Whf-fh) WWH4(?«W 

>*OJfi»tt*6«C*«ltJB2 2 <£>**£* 2 0#J& 

-> £ Lr«8t'S*'I0^V-T 2 4 aJW&KSti 

SJgfltSti, 3>f>t-OS20^l/- b 2 4 a i 0 
7'D-^2 6 tilS^U- h 2 4 a(D±{CfS 

[0 0 2 5)B2b «H«©«3£*B7jVrS. C Ct 
fc, l»J12 2(D*tC«5i^2 0*9BJEatStiS. »1*5 
J:tfI2©7 , l/ - h24aW^'2 4 b^^x;KD2o 

6 ^ x ;KDj£8PCca*S § ft £ „ 
[0 0 2 6 ] fltS«:teC»Ttt. IS*4^IK*CD1SW^S« 
-en^norx Mf h 1 4*<D:7*n-:/2 6frc«S^ 
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. £ e »ft«K2 8#^a-^2 6te*g^r*£ (03 £ 
♦JR<DC t ) , ^x;b2 0 ©RW&ttrt^ffcTS. H 2 
aCD=mjft«:*5^T«, ^-h24ai'J>^15 (0 
2^U-h24b) <DBB#:3>^>lJ--£&5. Pit 
Cc\ 02 b©f-* MM h 1 4Kl*5t,>Ttt % 7*U-h2 
4 a i 2 4 b OIB^WS3>f>f - ifti. ffiBttt 

[0 0 2 7 ] H2a*5j:afb<D, fXh^^hUvU 

fc^tit EI2 a*<£tfbfc:7n3ft£<fc5«c, 

K^P-^2 6^©»WDNA©IS^*t*ffl 
T£ 0 ft-&©y*-XA«H4K:^3tiSo 
[0 0 2 8 ] (DNA/RNA*«B5«KS©f»«» 

[oo29]*nt iwas© i*« ( 1 ess) d 

NA^icw»-^**UJ-rSfc«&Ccffl^&ti5 8tt»^ 

u >r ttnjfBft-i-^T © 8 Si7*n wc £ 

;l/=fy XA^itf 3ft. ^2fci7n3ft£J:oK:, 9fico 
^fflSnfc8ffi*^n-^«Siri«:Ria^6ti"S. U 
»DNAd f#6ft/cK&Di^5 1 6taS 
CDtaffi^rchor. WJ3* — ATCGCTTAC GGT 
30 AATG-5' t'*^<b^StSC<b3&5tt^ 
[0 0 3 0] 

[3(1 ] *BSn*:8«a^fiR*y=f^^lx*^F^P 

AATGCCAT 
AGCGAATG 
ATGCCATT 
CGAATGCC 
GAATGCCA 
40 GCCATTAC 

GCGAATGC 
TAGCGAAT 
TGCCATTA 

[312] 



(6) 



8 mm^u <d&7z x>^^wm 

5' — TAGCGAAT 
AGCGAATG 
GCGAATGC 
CGAATGCC 
GAATGC C A 
AATGCC AT 
ATGCCATT 
TGCCATTA 
GCCATTAG-3 ' 



5-322817 
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20 



8WDNA 2 8 3W$gO D N A :/ P - ^Cfe^T 
fr-C*S. «WD.NA»i*«W«:^flE^P-^2 6<fcO 

DNA) . W^ot, »^£C:fc*S** DNAMCD 
*Wnte<fc^^*o»^*>©lli^JCcJ:0. ^*MJ" 

[0 0 3 1 ] tftffllliSl 6tt; 
+ t 'J7 (collective charge carrier) #^fAT 

aEtuTBmsa (=jtRm*> eoieKi^ 30 

= €« + (A6(l'j«T)/(l+w 2 

- (e,+( A €/(l+« 2 T 2 ))) 



-TAGCG AATGCC ATT AG- 3 ' 

2w:f P K:H«o, cctdfwnttt, in^cEn»p$ 

£tl£ ("f'H (P.Debye, Fblar Molecules, TheChemi 
cal Catalog Co., New York, (1929)) -$#J1<DC 

t) . 

[00 3 2] 
[tl] 

I(«)=e.+(Ac/(l+j«r)) 



0. CCXes^m^ (DC) tbpm^"C4>^ D 

[0033] 
[«2] 



r 2 ) 



•/(Ae«T/(l+« 2 T 2 )) 



>t^^;V (von Hippel.A.) , S§VLte£ZfW&. (Diele 
ctrics and Waves, Wiley, New York (1954)) £r#flgtf) 



tftt2o©lHi (H^SfSA, SSHBttd) 

$ns 0 d<fA©i^, tm*«c7y>^wf«aMD 

[0 0 3 4 ] e" =(Cd)/(A£ D ) 

[0035] 45^smT«©ss»ii«*ffli^, fffiie 

50 ^ffi*<0DNAO*«WttK©ll*»5C:i*i'C* 
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l?fflOCiaai$^t:i^ (Takashima, S. D. Mol . Biol. 
7:455-467 (1963)) 0 ftf&\*. D N A#T"(D#*§£ffM; 

[0 0 3 6 ] f r = (2yzqV7T£)/L J 

[0 0 3 7lL^ot, W3»DNA&SSS#* >W 
^yy-fXLt^ft^tt« (lOmer<DDNA^n-r^) 
*6/W:/y*>r;*LfcttJB <loott*©i;*tt«WD 

:/) 6c«b«t, »j»-rs»flija«»©^b»io»* 
b*b »■) Mit^^ci^t, DNAsaie^j 

[0 0 3 9] *^«Cil^3n4«NBl)PX3ftfcaai*5 

KK{K)fiW*^-r4. ^j«*y=r**U**F:/a 

>F2 8*«H«:*S^S-ttTjJfe^* i ri. fflWWttDN 
A^a-^^-sfcdb^tr-^iOJSBm^ Fif-* V 1 4 
&Ctel>T<D2MW:/y ^>fif-^a>^CS. CCDcfc 
*>K:UTf#6ftfc. i^L/cDNA^^x;Wt g 
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[0 0 4 0 ] *^©H?Sa»(D«#**h*h<D^^ Mf 

«BiTScims. iv&tiAiivnMttlktt. fxF 
«£ur#«©^ fxftn^ 

K#jLr*n*n©JBi«K4BW4»»(D) 
10 SCtWot^tSCWttSo ftfiKL 

Of X HIM h0>?«l«W«iSa»ift^<D^^ MNf F 

[0 04 1] (:/P-:/) 7b>f 1 2 lO(D 
fX h7l/^ 1 20*(Df X h 1 4tcS 

2*«ODNA*fc«RNA, fa#, KlRtafta^t, 

*£. flliUi. ^D^^12a©7'l/-h24aSfc 
K12 bCD^U- h 2 4 afeiCJfbCCiBKillSS-ttrfc 
9i;l/2 0<D*SCt:tel>Tffi^&C£<£~et£@ 

—BtffcS/ya>. »bS/y 3 HftSStt'B' 

- T S C £ T * S flffi SMl&Mhtfft^ft^. 
30 — #1£UT, ^7XlSlii^^>7><!:gl£^^ 

£ Q >^~;*7A (Parkam) 4$ J: -7*5 F> (Loudon) <D]£ 
m (BBRC 1:1-6 (1978)) &CfBf£2n& cfc 5 CC, 
«LL<Dx#*2x FS«. 5 'T^^S^^y 
^F^n-^£8ati/-c; 2«T2>Mf**:'»*rS. 

-^UAX=¥- (Kremsky) ^<Z)S:a (N 
ucl. Acid. Res. 15:2891-2909 (1987)) &Cf2t££tl 
40 ^E>. b F9t?FSttfbShfc#y^^U>£IS*Wk 
5 'T^t F*/c«*Jl/?K>KR3|f#. fe<t^^>F 
(Lund) (Nucl. Acid. Res. 16:10861-10880 

(1988)) ^cistg^n^, itTVittc^-DXismtZfttc 

[0 0 4 2 ] ^D-^^i/- F 2 4 afeJrO'b ^cdB: 
so ^'n-^(D*fflK:Kf5ii*nT^ r a-^£ii:SWf-& 



(8) 

13 

& e *CM MM F (Whitesides) (Langniur 
6:87-96 (1990)) *J<fcCXt ? £v> (Hickman) 605: 
K (J. Am. Chem. Soc. 113:1128-11.32 (1991)) CCfSiS 

s n/c #® ^ * - ji/S i «^ s ■& s-c <t cc j: o ssea a 

[0 04 3 ] T^iiiLT, rt?X<DmW3mWlc*# 
*^F-T5>4fl*9i£t*CiteJ:-oT, ^tgSttSft 

-^*5 '^{cij^t 1 »7 5 >ift^Sli5 (NH 2 

-(CHz)e) o rt7xy'\s-vmgffimcm,mis. A<t 
^ >r— HMLa*r & c t & ^ x^—ic x b u 

(D^ x-)l (SlSlmm, g££ 0.25mm) £JfJj&U »f#tt^ 

rSfc^U ix^y — jjfet, * jS l> , so° cc— 

yT'ab^-iW s >£^£r9o%x^>'>'^>K: 
[0 044] T W *»JiE'r i-€-©ffi<Z>*j*tt, »E± 

r^mtc^*l^^-;i/©S5E{t-^^^-.F^J i 

(Pirrunq) 6, ffilB#T 7 4 v ? £ X f * y a V>-X 
(Affymax Technologies) , SBS^SBB 1 9 90^12 

^i3B) tcEHtsnr^*. 

[0 04 5] (tSffl) DNA*5<feCfRNA<0*ftmccHT 

*iOT«fi^J:*«a9a»Bf, «AEJJ& ffl 

»©ra3EfcJ:C«SE©»a^fc. »fttftffl«:j:4iH,Jt« 

y-^>^ft£#*&„ 

[0 04 6] — JS&C, t FCC»4 f 000^65,000<Dffl;feW 



»H¥5-3 2 2 8 1 7 
14 

fc J: o r 1*89*12 lotfe ^ffiSOSOl <t M « 

SCD D N ABJUfeWSl-r ***fitt DNA/W^jy-f-tf 
fcafrte* N A*MB5U&5£4tT toft < 

-fzm.^ KiKR-r ^ c i oc j: o r % £SK5U8aee« 1 

40 fctt»a«©th*n©«ift:ttftB, 7U-fl2t|3K: 
fe^T, ^Brtcffll^CiorSSA^^yf 

[0049] ±3s<d, jte^«*n»vt<b-r&KMfttu 
(DiiAM j e^*y>^ (ifaiiajiiL»©*©aa©50Hw 



t 



(9) 

15 

T — VZs y*X7* 'J* % >;l/F7>X7x7-i2 (H 

prt) m<Dtc&<D) <Dmmc$>z> 0 

[0 0 5 0] ^SST U A tt^rV A«[«3W»aE«:^ < 

(hgp) cc*j^r»afta*ii**fc-r»:5 5. l*> 

[0 0 5 1 ] *^<D-e<Z>ffe<DpJ^cCffl^t-i TDNA ^ 

-£I^B#K:;*^ y-->mci^SfcaE), SHE* 

DNA. RNA 
ta<* 

7t'y> 

HIS 

[0 0 5 5] ccDSISItcfeL^r». FKJK 
-^26) Witt, — JjCD^miCis^lsZmi,, *> 
^— ^©tRSR:x#^-> F*fctt*©fl&©^:?> F«£3 

[0 0 5 6 ] #MC, «iai5flf*(D«ffi*Ja# (»aS2 
8) ^SiiifetC^^^^htSc ta{*teA 
gtefrFxfo&tcib (2"7^c&Y) % ^3^3150,000^ 
6950,000) , *Dfc«IW«»/^a-^lB*B5ffffl 

[0 0 5 7 ] tfi#/tSK*J:Cffa#/^f*©ffiSffiffl© 
SBnlsfete tfSWHt tt J: < ft] h ntrte 9 , 3Rff r * -Y 



#§§¥5-3 2 2 8 1 7 
16 

cBaRttHr^JW^y*^^ XA (RFLP) 5mt\<> 

6>&c, f ^ t©IAO D N A * >f t:> yic»«*Steh 
[0 05 2 ] tt/Bttff «t cnWFa&sJWfff X3* 

SP&WiWDtT SfcfeK D N A £ -Y f > ^**!#B tSti 

[0 0 5 3 ] ^Hj«DNA*5<fcVRNA£i^O^F« 

[0 0 5 4] 
[*3] 

*y=fs*u**F 

F> , fa-Ja* 
»SWK*YfcW 

[0 05 8 ] C©*ttOiWWW6fflO:, Jfo«SB4SfcW: 
A I DS*<D$^Xi^<D<fcHJ, ^/cl^XDi 

[0 0 5 9 ] lt^7'f F\ Stft, ^cM 

sc. ^^K^*<Dits©*iBa(D^ -y ^twu-rsfc 



17 

[0 060] COPJSSSCfcl^-Ctt. Vn-^Z 6 ittn 

,[006 1 ] ffllSS:dtf*iR%*«as«:llPA&. 

aXDmt (9 -to*- (Coulter) J1S©^&) £tc 
[0 06 2] C<Z>^Fffi©lS*WJlCffl«. Sfflia«S®©ttB 

to-mmomk* £u&imid5^-cmm-c$> 

Stf #> *) -eft < > fsm«j§R&©*fii Of 
[0 06 3] ^©S&lffltoX&ffiteJ; V) . fcffl* i 

4*sr-#s„ ufeip'.t, ifcs;s©^&££^iftxx 

h^i;US/£W-rX MM Mifc^tfC£©-r-i*&TU 
tSlcmX 1 cmCDT H" ^^CCflDIf SCi^fJi. 

[0 0 64] Jba©»*ffltii]i£ftft:iss© i ooigft 
- zmytt tcizmm-? -t>-zm 

©**i£^t?*-6. C©J:5&*»fctfW&©ISJ*tt. ^ 
<©«a<jma/^P-^^ (DNAfcWRNAOt 

ItS L- fo^v - * - Sttftgrntcatt § * * C t *tt? 
#•5. ItKlDNA'M^V ^-f-b*— >a>^ffi©gstmc 

im f lasiizfemym/fu - ■fm.&wvm&mtDM 

#tt©*i* § ©SEft**. MDI7 u 4 3&iKAtt©gfe«j 
^fi^ff «:<* 6 SftSfc#fc^#Ttt^1feCcftS©K: 



0) #^¥5-3 22 8 17 

18 

afcitf b©*£HK©KAK«ffift-rS 
[0 06 5] #ffe93©^©ffi©fiMi». fx MM F K: 

*ia?W7 u -r t^t? i 7 7 -±jces*ai l- ^ c 
tr*s. x-f h y fx, m^ammffi. 
;Mr -i@£-r^-ci3j o f :/©■$>«:■£* s c 4 # 

•CS. C©ti«C<fcr>T7W:£mctofcSjEfl^«ctfcffl 

io ansriBitts. iSmiur, fBft@l»*f x"?t-±«: 

[0 06 6] *«^«Se*Ba5K^5«fe«S&IHH*- 
^©•ttWBIfcStiS; c©«fc5Kl/c. 

20 *^tr£m^&#te7U^*©^©:/n-:/K:fln 

[0 0671I3K:, fflKPBI??:W!lJj[]XSnfc^X h 
tf--f h 1 4©*£3 ( 1 tinfW^SfS) STWSCi 

*©«m»tt©^ttia©ssK&i?BPni^r-B^u„ tf l 

^XUc) 1*IKDNA©PbTT-1 0fS©M*-^^SC 
[0 0 6 8]^40C, t-h7y*^57CD7^A% 

[0 0 6 9] 05tC. Cft6©#-r-7*©&aj*!gK:fc<,> 
rffic^n-S^*fflS78r«5«> c©J:5ife*^©«t&% 
«WKfi«3l±-5-C*4 5. **9SB. ^**t*^ h©^ 
* U - v -y'teXU* iJW^ to(DC CDJM-is># 



IS 

[0 0 7 0] *^*<t^*©W^i*WlfflK:a^'C*fc 
H* e>5tlft-T & C i ft < t «4 fr^H, KJB#pI 

[H 1 ] H 1 

To 

[0 2] H2«\ Hl©TU-f«:*5^rffll»4fc»<3D^ 

[0 5] B5tt, g^i;^©fxFt^ Kco 
S1" 0 * 



l¥5 -3 2 2 8 1 7 



20 



[06] H6», tCS^oKftSUkffl-rsfcabOf-x h 
[07] H7B\ K»*o^o*HBSC[>>^^*<ftffi-r 

12 TU-f 

fx MM h 

ttfflSDB 
BMBB 



1 4 
1 5 
1 6 

1 8 

2 0 
2 2 
24 
2 6 

2 8 

3 0 



[01 ] 




10 



16 



18 



[13] 



[H4] 



[H6I 




u.ac.T) 



26- 






C12) 



5-322817 



[122] 



[H5] 



14 20 
15.24b \ f 22 CyV&lo 




FIG. 2 a 



14 



24a 20 24b 22 




FIG, 2b 



mi] 





V* 



1KHz 10KHz 100KHz 1MHz 



7D> h^ — V><DWt% 



(71)ttMA 391058060 

BAYLOR COLLEGE OF M 
ED I C I NE 

T^I/#^kU, 77030, 

JftftlO 



(71)fflKA 591013573 

MASSACHUSETTS I NST I 
TUTE OF TECHNOLOGY 
T J* x ) *6*B^**»— fe ^ ?W 02139, 

^ a- 77 

?F5>X, ^Ao-F io 



C13) 

(72)*9!# •?4ZrA' • -f — • (72)IHB# 

-7 F^>X rf-;l/f^> • Is* F^ • If- 

103 (72)|853# 



«H¥5-3 2 2 8 1 7 

7 J V *-&*@^*1fX3Hl77005 I fc* — 
D^^F>-a-F 2250 

y A^^H^If 3 1 fe v yjft 02173, 
U^>>F>, F • n 

V - . # I J X 

7 * y*^*HVl>-^»— fesr^jW 01742, 
n>n;l/F, ^i*??* — FW — • U — 

> 45 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CJJT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR QR BLACK AND WHITE PHOTOGRAPHS 

□ GRAYSCALE DOCUMENTS 

□^NES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



